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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers nedi unf hi gh pressure ductwork
for air conditioning systens.

Dr awi ngs shoul d suppl enent speci fications by show ng
limts of round and rectangul ar duct and duct
pressure classification; support provisions; type
branch take-offs; elbows used for attenuation

| ocation of danpers, linings, air diffusion devices;
curbing at duct floor penetrations; franming or
flanged duct segnents at wall penetrations;
vibration isolation of ducting. Refer to Section
15072, "Vibration Isolation for Air Conditioning
Equi pnent . "

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

The publications listed below forma part of this section to the extent
ref erenced:

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 350 (1986) Specification for Structural Stee
Bui | di ngs Load and Resi stance Factor Design
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AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)
ASHRAE- 03
ASHRAE- 04

ASHRAE- 06

ASHRAE- Hdbk SE- SI

(1997) Handbook, Fundanmentals (1P Edition)
(1997) Handbook, Fundanmentals (SI Edition)

(1997) Handbook, HVAC Systens and
Equi prent (1P Edition)

(2000) Handbook, HVAC Systens and
Equi prent (Sl Edition)

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS A5. 8

(1992) Specification for Filler Metals for
Brazi ng and Braze Wl di ng

ASTM | NTERNATI ONAL (ASTM

ASTM A 123/ A 123M

ASTM A 36/ A 36M

ASTM A 653/ A 653M

ASTM A 924/ A 924M

ASTM C 1071

ASTM D 257

ASTM E 90

(2002) Standard Specification for Znc
(Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products

(2001) Standard Specification for Carbon
Structural Steel

(2002) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-l1ron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

(1999) Standard Specification for General
Requirements for Steel Sheet,
Metal lic-Coated by the Hot-Di p Process

(1991) Standard Specification for Thernal
and Acoustical Insulation (dass Fiber,
Duct Lining Material)

(1993) Standard Test Methods for D-C
Resi st ance or Conductance of Insulating
Materi al s

(1990) Standard Test Method for Laboratory
Measur ement of Ai rborne-Sound Transmi ssion
Loss of Building Partitions

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 90A

(2002) Standard for the Installation of
Air Conditioning and Ventilating Systens
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SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON

( SMACNA)
SMACNA DSI G (1989; 1st Ed) HVAC Duct Systens
I nspection Quide
SMACNA HVAC DCS (1995; 2nd Ed) HVAC Duct Construction

Standards - Metal and Flexible
SCOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE AMS 2480 (1992) Phosphate Treatnent Paint Base
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC- 01 (1993; 3rd Ed) Good Painting Practice
Steel Structures Painting Manual, Volunme 1

1.2 DESI GN REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: |f Section 15003, "General Mechanica
Provisions,"” is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the first paragraph del eted.
I f Section 15072, "Vibration Isolation for Ar
Condi tioning Equipnent,” is not included in the
proj ect specification, applicable requirenents

t heref rom shoul d be inserted and the second

par agraph deleted. |If Section 15055, "Wl ding
Mechani cal ," is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the third paragraph del et ed.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

[ Section 15003, "General Mechanical Provisions," apply to work specified in

this section.]

[ Section 15072, "Vibration Isolation for Air Conditioning Equi pnment”
applies to work in this section.]

[ Section 15055, "Welding Mechanical," applies to work specified in this
section.]

Equi pnent and Performance Data shall be submitted for nedium high pressure
ductwork systens consisting of use life, systemfunctional flows, safety
features, and nechani cal automated details. Curves indicating tested and
certified equi pnent response and perfornmance characteristics shall also be
subm tted.

Desi gn Anal ysis and Cal cul ations shall be submtted for medi um hi gh

pressure ductwork systens indicating the manufacturer's reconmended air
vel ocities, maxi numstatic pressure, and tenperature cal cul ations.
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1.3 SCOPE OF WORK
Hi gh velocity systens shall enconpass ductwork where:

M ninmum air velocity exceeds 2,000 feet per minute (fpm) 10 neter per
second or static pressure exceeds 2 inches water gage (wg) 500 pascal.

[ Medi um static pressure ranges fromover 2 inches wg through 3 inches wy
500 pascal through 750 pascal, positive or negative, or over 3 inches
wg through 6 inches wg 750 pascal through 1500 pascal positive.]

[Hi gh static pressure ranges fromover 6 inches wg through 10 i nches wy
1500 pascal through 2500 pascal, positive.]

1.4 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittal Procedures," and edit
the following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

The following shall be submitted in accordance with Section 01330,
"Subm ttal Procedures,” in sufficient detail to show full conpliance with
t he specification:

SD-01 Preconstruction Submittal s
Mat eri al, Equi pnment, and Fi xture Lists and Records of EXxisting
Condi tionsshall be submitted in accordance with paragraph
entitled, "General Requirenents," of this section.

SD- 02 Shop Drawi ngs

The followi ng shall be submitted in accordance with paragraph
entitled, "Drawi ngs," of this section.

Connecti on Di agrans
Fabrication Draw ngs
Install ati on Drawi ngs
As-Built Draw ngs
SD- 03 Product Data
Equi prent and Performance Data shall be subnmitted for nedi um high
pressure ductwork systens in accordance w th paragraph entitled,
"Design Requirenents,"” of this section.

Manufacturer's catal og data shall be submtted for the foll ow ng
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i tens:

Gal vani zed Steel Ductwork Materials

Brazing Materials

M1l -Rolled Reinforcing and Supporting Materials
Round Sheet Metal Duct Fittings

Round, Hi gh-Pressure, Doubl e-Wall Sheet Metal Ducts
Tur ni ng Vanes

Danper s

Sound Traps

FI exi bl e Connectors

SD- 05 Design Data

Desi gn Anal ysis and Cal cul ations shall be submtted for

medi uni hi gh pressure ductwork systens in accordance w th paragraph

entitled, "Design Requirenents,"” of this section.

SD- 06 Test Reports

Test reports shall be submitted for nedi unt hi gh pressure ductwork

systens in accordance with the paragraphs entitled, "Ductwork
Leakage Tests" and "Fire Danper Tests," of this section.

Duct wor k Leakage Tests
Qperational Tests

SD-07 Certificates

Li sting of Product Installations for mediunihigh pressure ductwork

systens in accordance with paragraph entitled, "Installation,"
this section.

Certificates shall be subnitted, showi ng confornmance with the
ref erenced standards contained in this section for:

Gal vani zed Steel Ductwork Materials

Brazing Materials

M1l -Rolled Reinforcing and Supporting Materials
Round Sheet Metal Duct Fittings

Round, Hi gh-Pressure, Doubl e-Wall Sheet Metal Ducts
Tur ni ng Vanes

Danper s

Sound Traps

FI exi bl e Connectors

SD-10 Operation and Mai ntenance Data

Operation and Mai ntenance Manual s shall be subnitted in accordance

with paragraph entitled, "Operation and Mii ntenance," of this
section.
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5 GENERAL REQUI REMENTS

Records of Existing Conditions shall be submitted consisting of the results
of Contractor's survey of work area conditions and features of existing
structures and facilities within and adjacent to the jobsite. Comencenent
of work shall constitute acceptance of existing conditions.

Mat eri al, Equipnent, and Fixture Lists shall include the nanufacturer's
style or catal og nunbers, specification and draw ng reference nunbers,
warranty informati on, and fabrication site information.

.6 DRAW NGS

Connection Diagrans shall be submitted for nedium high pressure ductwork
systens indicating the relation and connection of devices and apparatus by
showi ng the general physical |ayout of all controls, the interconnection of
one system (or portion of systen) with another, and internal tubing,

Wi ring, and other devices.

Fabrication Drawi ngs shall be submitted for nediunfhigh pressure ductwork
systens consisting of fabrication and assenbly details to be performed in
the factory.

Installati on Drawi ngs shall be submtted for nediunihigh pressure ductwork
systenms. Drawi ngs shall show details of equi pment room | ayout and design

As-Built Draw ngs shall provide current factual information including
devi ations from and anendnents to, the drawi ngs and conceal ed or visible
changes in the work, for nedium high pressure ductwork systens.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Gal vani zed Steel Ductwork Materials

Gal vani zed steel ductwork sheet metal shall be carbon steel, of

| ock-form ng quality, hot-dip galvanized, with regul ar spangle-type zinc
coating, conformng to ASTM A 924/ A 924M and ASTM A 653/ A 653M Desi gnation
@0. Duct surfaces to be painted shall be treated by phosphati zi ng.

Sheet metal gages thickness and reinforcenent thickness shall conformto
ASHRAE- 06 ASHRAE- Hdbk SE-SI, Chapter 16, ASHRAE-03 ASHRAE- 04, Chapter 32
and SMACNA HVAC DCS

. 1.2 Brazing Materials

Brazing materials shall be silicon bronze confornmng to AWs A5. 8.

. 1.3 MII-Rolled Reinforcing and Supporting Materials

MIl-rolled structural steel shall conformto ASTM A 36/ A 36M and, wherever
in contact with sheet metal ducting, shall be gal vani zed to conmercia
wei ght of zinc or coated with materials conformng to ASTM A 123/ A 123M |
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SSPC- 01] .

Equi val ent strength, proprietary design, rolled-steel structural support
systens may be submitted for approval in lieu of mll-rolled structura
steel .

.2 COVPONENTS

2.1 Round Sheet Metal Duct Fittings

Fittings shall be shop fabricated.

Fittings shall be nanufactured as separate fittings, not as tap collars
wel ded or brazed into duct sections.

O fset configurations shall be submtted for approval.

Mter el bows shall be two-piece type for angles |less than 31 degrees,

t hree-pi ece type for angles 31 through 60 degrees, and five-piece type for
angl es 61 through 90 degrees. Centerline radius of el bows shall be 1-1/2
times fitting cross section dianeter.

Crosses, increasers, reducers, reducing tees, and 90-degree tees shall be
coni cal type

Cutouts in fitting body shall be equal to branch tap dinension or, where
smal | er, excess material shall be flared and rolled into snooth radius
nozzl e configuration

. 2.2 Round, Hi gh-Pressure, Doubl e-Wall Sheet Metal Ducts

Ducts and fittings shall be shop fabricated.

Construction shall conprise an airtight, vapor barrier, outer pressure
shell, a 1 inch 25 milineter insulation |ayer, and a perforated-netal

i nner liner that conpletely covers the insulation throughout the system

Insulation shall conformto NFPA 90A and ASTM C 1071. Thernmal conductivity
shall be in accordance with ASTM D 257.

. 2.3 Duct and Fitting Gages

Quter pressure shell shall be as specified in ASHRAE- 06 ASHRAE- Hdbk SE- SI
Chapter 16, ASHRAE-03 ASHRAE-04, Chapter 32 and SMACNA HVAC DCS; the inner
liner shall be as recommended by the manufacturer but not |ighter than
26-gage 0.55 mllinmeter.

Perforations shall be 3/32 inch 2.5 mllineter diameter, and the open area
shal | be 13 percent.

.2.4 Rei nf or cenent
Inner liners of both duct and fittings shall be supported by netal spacers

wel ded in position to nmmintain spacing and concentricity.
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2.

2.

2.5 Fittings

Divided flow fittings shall be nade as separate fittings, not tap collars
into duct sections, with the follow ng construction requirenents:

Sound, airtight, continuous welds at intersection of fitting body and
tap

Tap liner securely welded to inner liner, with weld spacing not to
exceed 3 inches 75 millinmeter

I nsul ation shall be packed around the branch tap area for conplete
cavity filling.

Branch connection shall be carefully fit to cutout openings in inner
liner without spaces for air erosion of insulation and wthout sharp
proj ections that cause noise and airfl ow di sturbance.

Seans in the pressure shell of fittings shall be continuously brazed.
Gal vani zed areas that have been danmaged by wel ding shall be protected with
manuf acturer's standard corrosion-resistant coating.

O fset configurations shall be submtted for approval.

El bows shall be two-piece type for angles through 35 degrees, three-piece
type for angles 36 through 71 degrees, and five-piece type for angles 72
t hrough 90 degr ees.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Delete the follow ng paragraph if
lowfriction loss thru conical fittings is not a
design factor.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

[ Crosses, increasers, reducers, reducing tees, and 90-degree tees shall be
coni cal type.]

.2.6 Tur ni ng Vanes

Turni ng vanes shall be double-wall type, comrercially manufactured for
hi gh-vel ocity system service

2.7 Danper s

Low pressure drop, high-velocity manual vol une danpers, and hi gh-velocity
fire danpers shall be constructed in accordance w th ASHRAE- 06 ASHRAE- Hdbk
SE-SI, Chapter 16, ASHRAE-03 ASHRAE- 04, Chapter 32 and SMACNA HVAC DCS
2.8 Sound Tr aps

[ Sound traps shall be provided.]

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Retain for high-velocity, high-pressure
systens or del ete when not applicable to the project.

Dr awi ngs nust suppl enment foll owi ng specifications
with data sufficient for the manufacturer to

properly select sound traps. Data nust include cubic
feet per mnuteneter per second; total static
pressure; naximum perm ssible static pressure drop
air novenent data (AVD) configuration; system
velocities; type notor if in airstrean sound power

| evel neasurenent point, in feet mllineter, from
term nus where applicable; etc.

I ndi cate sound traps for all fans operating at
static pressures in excess of 4-inches water gage
1000 pascal. Traps shall be provided at fan

di scharge and inlet where required, also in return
air systens.

No standards exist for testing prefabricated sound
traps. ASTME 90 is based on static nethods.
Rewrite where acoustic testing is based on dynanic
insertion | oss nethod.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Sound traps shall be factory fabricated, and acoustic confirmation of
cat al oged attenuation shall be nade by an independent |aboratory in
accordance with ASTM E 90. Pressure drop neasurenents shall be confirned
i n accordance with ASHRAE- 06 ASHRAE- Hdbk SE-SI, Chapter 18.

Noi se-reduction data shall include effects of flanking paths and vibration
transm ssion. Testing shall be with standard netal inlet and outlet
connections under indicated capacity flow.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select the follow ng paragraph when sound
attenuation in decibels (dB) RE 0.0002 nicrobar is
gi ven under the follow ng paragraph for each

m df requency for all octave bands.

Attenuation required should provide present and
future needs at |least 5 dB excess attenuation in the
250 hertz, third octave band, nidfrequency, when
conpared to specified noise criteria curve for the
ar ea.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

[Attenuation shall be in accordance with ASHRAE- 03 ASHRAE- 04.

Certification shall include a graphic system noise spectrum i ndicating
proposed fan sound power level. Attenuation of ducting system proposed for
installation based on ASHRAE-03 for bends, branches, and other duct system
construction details; sound pressure |level w thout sound trap; attenuation
requi red; and excess attenuation conpared to specific noise criteria curve.]

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Select the follow ng paragraph only when no
noise criteria are given and when required by

proj ect conditions; otherw se determ ne perfornmance
criteria after analysis of fans and downstream duct
wor K.

EE R R R R R R R R R R R R R R R R I R R R R I R

[ Sound trap shall reduce fan-rated sound-power |evel to not |ess than 65
decibels in the 250-hertz third octave band when neasured at trap discharge
end. ]

Pressure drop at rated fl ow shall not exceed ratings in accordance with
ASHRAE- 06 ASHRAE- Hdbk SE-SI, Chapter 16, ASHRAE-03 ASHRAE- 04, Chapter 32
and SMACNA HVAC DCS or design criteria.

Trap shall be airtight when operating under an internal pressure of 0.37
pound per square inch 2600 pascal. Air-side surface shall be capabl e of
wi t hstanding air velocities of 10,000 feet per mnute 50 neter per second
wi t hout any particulate natter |eaving the trap and being carried
downst r eam

Sound traps shall be double-netal walled, [round] [rectangular]. Sheet
netal shall be mll-gal vanized steel with conmercial weight of zinc,
conformng to ASTM A 653/ A 653M Exterior netal shall act as a vapor
barrier, and netal thickness shall be not |ess than that required for the
pressure service, in accordance with ASHRAE- 06 ASHRAE- Hdbk SE-SI, Chapter
16, ASHRAE- 03 ASHRAE- 04, Chapter 32 and SMACNA HVAC DCS, but not less than
22-gage 0.85 millinmeter. Absorbing material, on the sound-inpingi ng side,
shal |l be covered with formed perforated nill-gal vani zed steel of not |ess
than 24-gage 0.70 mllineter. Exterior sheet joints shall be continuously
wel ded or made with | ockseans filled, prior to fornming, with a chloroprene
nmasti c.

Interior surfaces shall be spot welded not nore than 3 inches 75 mllineter
on center. Connections to duct transitions shall be flanged with

t hrough-bolted 1/8 inch by 1 inch 3 by 25 mllinmeter continuous rubber
gasketing. Supports shall be trapeze type, vibration isolated.

Absorption naterial shall be fibrous glass. [Surface exposed to airstream
shal | be chloroprene coated or protected with woven fibrous-glass cloth
conformng to ASTM C 1071.] Total conpressed thickness shall provide
required attenuation and thermal insulation to preclude condensation on
exterior surface under operating conditions normal to installed |ocation
Conpressed material density shall be approximately 4.5 pounds per cubic foot
72 kil ogram per cubic neter. Material shall conformto fire hazard
requi renents of NFPA 90A

[ Round, high pressure, double-walled, internally insulated duct and
fittings nmay be provided in |lieu of sound traps when requirenments specified
herein are conplied with.]

.2.9 Fl exi bl e Connectors for Sheet Meta

Connectors shall be UL |isted, 30-ounce per square foot 915 gram per square
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neter, waterproof, fire-retardant, airtight, woven fibrous-glass cloth,
doubl e coated with chloroprene. Cear w dth, not including clanping
section, shall be 6 to 8 inches 150 to 200 m|lineter.

[ Leaded vinyl sheet shall be provided as a second | ayer for sound
attenuation. Leaded vinyl shall be not less than 0.055 inch 1.4 mllineter
thick, shall weigh not |ess than 0.87 pound per square foot 4.25 kil ogram
per square neter, and shall be capabl e of approxi mately 10-deci be
attenuation in the 10- to 10,000-hertz range.]

PART 3 EXECUTI ON

3.

1 PREPARATI ON

Sheet metal construction shall be provided in accordance with the
recommendati ons for best practices in ASHRAE-06 ASHRAE- Hdbk SE-SI, Chapter
16, SMACNA HVAC DCS, NFPA 90A, and ASHRAE- 03 ASHRAE- 04, Chapter 32.

Where construction nmethods for certain itens are not described in the

ref erenced standards or herein, the work shall be performed in accordance
with recommendations for best practice defined in ASHRAE- 06 ASHRAE- Hdbk
SE- Sl .

Sheet metal surfaces to be painted and surfaces to which adhesives are to
be applied shall be clean and free of oil, grease, and del eterious
subst ances.

Duct strength shall be adequate to prevent failure under service pressure
or vacuum created by fast closure of duct devices. Leaktight, autonmatic
relief devices shall be provided.

Suppl ementary steel shall be designed and fabricated in accordance with
Al SC 350

.2 | NSTALLATI ON

Listing of Product Installations for medi uni high pressure ductwork systemns

shall include identification of at least 5 units, simlar to those proposed
for use, that have been in successful service for a mninumperiod of 5
years. List shall include purchaser, address of installation, service

organi zation, and date of installation

Fabrication shall be airtight and shall include reinforcenents, bracing,
supports, fram ng, gasketing, sealing, and fastening to provide rigid
construction and freedomfromvibration, airflowinduced notion and noi se,
and excessive deflection at specified nmaxi rum system air pressure and

vel ocity.

Where ducts pass through firewalls, a flanged duct segment with fire danper
and access door shall be provided in that surface during surface
construction.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: Retain only the follow ng sub-parts covering
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duct types required for the project.

EE R R R R R R R R R R R R R R R R R R R R R O R

3.3  APPL| CATI ON

3.3.1 Rect angul ar Sheet Metal Ducts
3.3.1.1 Medi um Pressure Gages, Joints, and Reinforcenent

M ni mum sheet netal gages, joints, and reinforcenents between joints shal
be in accordance with ASHRAE- 06 ASHRAE- Hdbk SE-SI, Chapter 16, ASHRAE-03
ASHRAE- 04, Chapter 32 and SMACNA HVAC DCS

Sheet metal mnimumthickness, transverse reinforcenent between joints, and
joints of ducts shall be in accordance with the foll ow ng:

SHEET
LONGEST MVETAL REI NFORCEMENT ANGLES
S| DE GAGE COVPANI ON ANGLE I NCHES, 24 | NCHES ON
INCHES ALL SIDES | NCHES CENTER MAXI MUM

(BACK TO BACK)

97 to 108 16 2 by 2 by 1/8, Two 2 by 2 by 1/8,
two tie rods two tie rods al ong
al ong angl e angl e

109 to 132 16 2 by 2 by 3/16,

two tie rods

Two 2 by 2 by 3/16,
two tie rods al ong

al ong angl e angl e
133 and 14 2 by 2 by 3/16, Two 2 by 2 by 3/16,
| onger with tie rods with tie rods every
every 48 inches 48 inches
SHEET
LONGEST METAL REI NFORCEMENT ANGLES
S| DE THI CKNESS COVPANI ON ANGLE | NCHES, 600 (mm ON
(nm ALL SI DES (nm CENTER MAXI MUM

(BACK TO BACK)

2450 to 2750

2451 to 3350

3351 and
| onger

. 6 50 by 50 by 3,

two tie rods
al ong angl e

. 6 50 by 50 by 5,

two tie rods
al ong angl e

.0 50 by 50 by 5,

with tie rods
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Two 50 by 50 by 3,
two tie rods al ong
angl e

Two 50 by 50 by 5,
two tie rods al ong
angl e

Two 50 by 50 by 5,
with tie rods every



SHEET

LONGEST  METAL REI NFORCEMENT ANGLES
SIDE  THI CKNESS COMPANI ON ANGLE | NCHES, 600 (nm) ON
() ALL SI DES () CENTER MAXI MUM

(BACK TO BACK)

every 1200 mm 1200 mm
3.3.1.2 Medi um and Hi gh-Pressure Branches, Inlets, Qutlets

Branches, inlets, and outlets shall be installed to mnimze air turbul ence
and to ensure proper airflow

Danpers shall be installed so that the anount of air entering duct mains
can be adj usted.

Commercially manufactured air extractors shall be provided to all ow
adjustrment of the air quantity and to provide an even flow of air across
t he devi ce or duct served.

Where a duct branch is to handl e over 25 percent of the air handled by the
duct mmin, a conplete 90-degree increasing el bow shall be used, with an
inside radius of 0.75 tinmes duct branch width. Size of the trailing end of
the increasing elbow within the main duct shall be in the sane ratio to the
mai n duct size as the ratio of the relative air quantities handl ed.

Where a duct branch is to handl e 25 percent or |ess of the air handl ed by
the duct main, the branch connection shall have an inside radius of 0.75
times branch duct width, a mnimumarc |length of 45 degrees, and an outside
radius of 1.75 times duct branch width. Arc shall be tangent to duct nain
3.3.1.3 H gh- Pressure Gages, Joints, and Rei nforcenent
Sheet metal m nimumthickness, joints, and reinforcenent between joints
shal |l be in accordance with ASHRAE- 06 ASHRAE-Hdbk SE-SI, Chapter 16,
ASHRAE- 03, ASHRAE- 04, Chapter 32 and SMACNA HVAC DCS

The foll owi ng types of ASHRAE-06 ASHRAE- Hdbk SE-SI, Chapter 16, ASHRAE-03
ASHRAE- 04, Chapter 32 and SMACNA HVAC DCStransverse joints shall be used:

Wel ded flange joint [with] [wi thout] angle
Conpani on angl e flanged joi nt
The following types of |ongitudinal seanms shall be used:

Approved | ock seans, back brazed, or continuously brazed seans for
ducts with largest dinension up to 72 inches 1800 millineter

Conti nuously wel ded or brazed seans for ducts with | argest dinension
greater than 72 inches 1800 nillineter
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Sheet metal m ni mum thi ckness,

transverse rei nforcenent

bet ween j oi nts,

conpani on angle joints of ducts with |ongest side greater than 96 inches

2550 mllineter shal

SHEET
LONGEST MVETAL
S| DE GAGE COVPANI ON ANGLE
INCHES ALL SIDES | NCHES

be in accordance with the foll ow ng:

REI NFORCEMENT ANGLES
I NCHES, 24 | NCHES ON
CENTER MAXI MUM

(BACK TO BACK)

97 to 108 16 2 by 2 by 1/8,
two tie rods
al ong angl e
109 to 132 16 2 by 2 by 3/16,
two tie rods

al ong angl e

133 and 14 2-1/2 by 2-1/2
| onger by 3/16, with
tie rods every
24 inches
SHEET
LONGEST METAL
S| DE THI CKNESS COWMPANI ON ANGLE
(nm ALL SI DES (nm

*Two 2 by 2 by 1/8,
two tie rods al ong
angl e

*Two 2 by 2 by 3/16,
two tie rods al ong
angl e

*Two 2-1/2 by 2-1/2
by 3/16, with tie
rods every 24 inches

REI NFORCEMENT ANGLES
| NCHES, 600 (rm) ON
CENTER MAXI MUM

(BACK TO BACK)

2450 to 2750 1.6 50 by 50 by 3,
two tie rods
al ong angl e
2451 to 3350 1.6 50 by 50 by 5,
two tie rods
al ong angl e

3351 and 2.0 65 by 65 by 5,
| onger with tie rods
every 600 mm
3.3.2 Round Sheet Metal Ducts
3.3.2.1 Duct Gages, Joints, and Reinforcenent
Sheet metal m nimumthickness, joints, and reinforcenment
shall be in accordance wi th ASHRAE-06 ASHRAE- Hdbk SE- SI

Two 50 by 50 by 3,
two tie rods al ong
angl e

Two 50 by 50 by 5,
two tie rods al ong
angl e

Two 65 by 65 by 5,
with tie rods every
600 mm

bet ween joints
Chapter 16,

ASHRAE- 03, ASHRAE- 04, Chapter 32 and SMACNA HVAC DCS

Longi t udi nal duct joint shal
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with spiral



| ockseans to and including 60 inch 1500 millineter dianeters, and to
di mensi onal tol erances conpatible with fittings provided.

Ducts shall have supplenental girth angle supports, riveted with [solid
rivets 6 inches 150 mllinmeter on center] [tack wel ded] [brazed] to duct.
Grth angles shall be |located as foll ows:

DI AVETER, | NCHES REI NFORCENMENT- MAXI MUM SPACI NG, | NCHES
25 to 36 1-1/4 by 1-1/4, 1/8 thick, 72
i nches on center
37 to 50 1-1/4 by 1-1/4, 1/8 thick, 60
i nches on center
51 to 60 1-1/2 by 1-1/2, 1/8 thick, 48
i nches on center
Dl AVETER, M LLI METER REI NFORCEMENT- MAXI MUM SPACI NG, M LLI METER
625 to 915 32 by 32, 3.2 thick, 1825

mllinmeter on center

916 to 1270 32 by 32, 3.2 thick, 1525
mllinmeter on center

1271 to 1525 38 by 38, 3.2 thick, 1220
mllinmeter on center

Draw band girth joints are not acceptable.

Slip joints shall be nade up by coating the male fitting with el astoner
sealing materials, exercising care to prevent nmastic fromentering fitting
bore, leaving only a thin annular mastic |ine exposed internally. Sheet
nmetal screws shall be used to make assenbly rigid, not |ess than four
screws per joint, maxi numspacing 6 inches 150 mllineter. Pop rivets
shall not be used. Al joints shall be taped and heat seal ed.

Bolt heads and nuts shall be hex-shaped, 5/16 inch dianeter MB for ducts up
to 50 inch 1270 millineter dianeter, and 3/8 inch dianeter MO for 51 inch
1271 millineter dianeter ducts and |arger

Fl anges shall be [continuously welded] [brazed] to duct on outside of duct
and intermttently welded with 1 inch 25 mllineter welds every 4 inches
100 millimeter on inside joint face. Excess filler netal shall be renoved
frominside face. G@alvanized areas that have been danaged by wel di ng shal
be protected with nanufacturer's standard corrosion-resistant coating.

3.3.2.2 Duct Transitions

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Rectangul ar duct with transitions specified
bel ow shoul d be used wherever building construction
or equipnent are limting factors.

SECTI ON 15818 Page 17



EE R R R R R R R R R R R R R R R R R R R R R R R I O R

[ Where the shape of a duct changes, the angle of the side of the transition
pi ece shall not exceed 15 degrees fromthe straight run of duct connected
thereto.]

Where equi pnent is installed in ductwork, the angle of the side of the
transition piece fromthe straight run of duct connected thereto shall not
exceed 15 degrees on the upstream side of the equi pnent and 22-1/2 degrees
on the downstream side of the equipnent.

.3.3 Round, Hi gh Pressure, Sheet Metal Duct Installation
.3.3.1 Joints

An inner coupling shall be provided to align the inner lining to maintain
good airflow conditions equivalent to standard round hi gh-pressure duct
joints. Butt joints are not suitable for the inner liner. This alignnent
shal | be acconplished by [extending the liner of the fitting for slip joint
into the pipe] [by the use of a double concentric coupling with the two
couplings held by spacers for rigidity and wall spacing]. For ducts over
34 inches 860 millinmeter inside dianeter, a separate coupling for inner
alignment, with the pressure shells joined by angle-ring flanged
connections, shall be provided.

.3.3.2 I nsul ati on Ends

At the end of an uninsulated section or run where internally insul ated duct
connects to uninsul ated spiral duct, fitting, fire danper or flexible duct,
an insulation end-fitting shall be installed to bring the outer pressure

shell down to nom nal size.

.3.4 Transverse Rei nforcenment Joints

Transverse reinforcenents shall be [riveted with solid rivets to duct sides
6 inches 150 millinmeter on center] [spot welded 4 inches 100 mllineter on
center]. Transverse reinforcenent shall be welded at [all corners] [ends]

to form continuous franes.

.3.5 Joi nt Gaskets

Fl anged joints shall be gasketed with chloroprene full-face gaskets 1/8 inch
3.2 millimeter thick, Shore A 40 duroneter hardness. Gaskets shall be one
pi ece, [vul cani zed] [dovetailed] at joints.

.3.6 Radi us El bows

El bow proportions and radi us el bows shall be fabricated in accordance with

ASHRAE- 06 ASHRAE- Hdbk SE-SI, Chapter 16, ASHRAE-03 ASHRAE- 04, Chapter 32
and SMACNA HVAC DCS

.3.7 Pl enum Connecti ons

Round duct connections shall be wel ded joint bellnouth type.

SECTI ON 15818 Page 18



Rect angul ar duct connections shall be bell mouth type, constructed in
accordance with ASHRAE- 06 ASHRAE- Hdbk SE-SI, Chapter 16, ASHRAE- 03 ASHRAE- 04,
Chapter 32 and SMACNA HVAC DCS

3.3.8 Access peni ngs
Access panels shall be installed in ductwork adjacent to fire danpers.

M ni mum si ze of access opening shall be 12 by 18 inches 300 by 450
mllineter, unless precluded by duct di nension

Access openings shall be framed by wel ded and ground mter joint, 1/8 inch
4 millinmeter thick [strap steel] [angle iron], with [1/4] [3/8] inch [7]
[10] millineter studs welded to frame. Cover plate shall be not less than |
16-gage 1.6 mllimeter, reinforced as necessary for |arger sizes]
[constructed of 12-gage 2.8 mllineter netal].

In Iieu of access doors, readily accessible flanged duct sections may be
provi ded upon approval. Stable hanger supports shall be provided for
di sconnected duct termni.

3.3.9 Duct Supports

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Areas of seismic activity require seismcally
braced ducts per SMACNA

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Duct support shall be installed in accordance wi th ASHRAE- 06 ASHRAE- Hdbk
SE-SI, Chapter 16, ASHRAE-03 ASHRAE- 04, Chapter 32 and SMACNA HVAC DCS

Duct hangers shall neet the m nimum size specified in ASHRAE- 06 ASHRAE- Hdbk
SE-SI, Chapter 16, ASHRAE-03 ASHRAE- 04, Chapter 32 and SMACNA HVAC DCS. Two
hangers shall be provided where necessary to elimnate sway. Support
attachment to duct surfaces, shall be by [solid rivet] [bolt] [welding] 4
inches 100 millineter on center

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Delete follow ng paragraph if doubl e-wall
ducts are not required.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

[ Round, doubl e-wall duct supports shall be as recomrended by the
manuf act urer except that m ni mum hanger ring and strap size shall be 1-1/2
inches by 1/8 inch 40 by 4 millinmeter.]

Sel ection of hanging systemshall be at the Contractor's option, and shal
take into account the location and precedence of work under other sections,
i nterferences of various piping and el ectrical conduit, equipnent, building
configuration, structural and safety factor requirenents, vibration, and

i nposed | oads under nornal and abnornal service conditions. Support sizes,
configurations, and spacings are given to show the mnimal type of
supporting components required. |If installed | oads are excessive for the
speci fi ed hanger spacing, hangers, and accessories [heavier-duty conponents
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shal | be provided] [hanger spacing shall be reduced]. After system
startup, any duct support device which, due to length, configuration, or
size, vibrates or causes possible failure of a menber, shall be replaced or
the condition shall otherwi se be alleviated. Special care shall be

exerci sed to preclude cascade-type failures.

Hanger rods, angles, and straps shall be attached to beamclanps. Concrete
i nserts, masonry anchors, and fasteners shall be approved for the
application.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The foll owi ng devices are an acceptabl e
fastener in office buildings where unusua
condi tions do not occur.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Har dened hi gh-carbon spring-steel fasteners fitted onto beans and

m scel | aneous structural steel are acceptable upon prior approval of each
proposed application and upon field denonstration of conformance to
specification requirenments. Fasteners shall be nade from steel conform ng
to AISI Type [1055] [1070], treated and finished in conformance with SAE
ANVS 2480, Type Z (zinc phosphate base), Class 2 (supplenentary treatnent).
A 72-hour | oad-carrying capacity shall be verified by a certified

i ndependent | aboratory.

Hanger spacing shall provide a 20-to-1 safety factor for supported | oad.
Maxi mum | oad supported by any two fasteners shall be 100 pounds 45 kil ogram
Friction rod assenblies are not acceptable.

[ Where support from netal deck systens is involved, support requirenents
shal |l be coordinated with installation of netal deck.]

Ductwork and equi pnent shall not be hung fromroof deck, piping, or other
ducts or equi pnent. Maxi num span between any two points shall be 10 feet
3000 millimeter, with | esser spans as required by duct assenblies,
interferences, and permtted | oads inposed.

There shall be not |ess than one set of hangers for each point of support.
Hangers shall be installed on both sides of all duct turns, branch
fittings, and transitions.

Hangers shall be sufficiently cross braced to elimnate sway vertically and
laterally.

Rect angul ar ducts up to 36 inches 900 mllineter shall be supported by
strap-type hangers attached at not |ess than three places to not |ess than
two duct surfaces in different planes.

Perforated strap hangers are not acceptable.

Rect angul ar ducting, 36 inches 900 mllinmeter and |larger, shall be

supported by trapeze hangers. Ducts situated in unconditioned areas and
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required to have insulation with a vapor-seal ed facing shall be supported
on trapeze hangers. Hangers shall be spaced far enough out fromthe side
of the duct to permt the duct insulation to be placed on the duct inside
the trapeze. Duct hangers shall not penetrate the vapor-seal ed facing.

Where trapeze hangers are used, the bottom of the duct shall be supported
on angl es sized as foll ows:

W DTH OF DUCT, | NCHES M NI MUM BOTTOM ANGLE SI ZE, | NCHES
30 and snal | er 1-1/4 by 1-1/4 by 1/8
31 to 48 1-1/2 by 1-1/2 by 1/8
49 to 72 1-1/2 by 1-1/2 by 3/16
73 to 96 2 by 2 by 1/4
97 and wi der 3 by 3 by 1/4

W DTH OF DUCT, M LLI METER M Nl MUM BOTTOM ANGLE SI ZE, M LLI METER

760 and snal | er 32 by 32 by 3.2
761 to 1200 38 by 38 by 3.2
1201 to 1830 38 by 38 by 4.8
1831 to 2440 50 by 50 by 6.4
2441 and wi der 75 by 75 by 6.4

Where ductwork system contai ns heavy equi pnent, excluding air-diffusion
devi ces and singl e-1eaf danpers, such equi pnent shall be hung independently
of the ductwork by nmeans of rods or angles of sizes adequate to support the
| oad.

Ducting, when supported fromroof purlins, shall not be supported at points
greater than one-sixth of the purlin span fromthe roof truss. Load per
hanger shall not exceed 400 pounds 875 kil ogram when support is froma
single purlin or 800 pounds 1750 kil ogram when hanger | oad is applied

hal fway between purlins by neans of auxiliary support steel provided under
this section. Wen support is not hal fway between purlins, the allowable
hanger | oad shall be the product of 400 tinmes the inverse ratio of the

| ongest distance to purlin-to-purlin spacing.

When the hanger | oad exceeds the above limts, reinforcing of purlin(s) or
addi ti onal support bean{(s) shall be provided. Wen an additional beamis
used, the beam shall bear on the top chord of the roof trusses, and bearing
shal | be over gusset plates of top chord. Beam shall be stabilized by
connection to roof purlin along bottom flange.

Purlins used for supporting fire-protection sprinkler mains, electrica
lighting fixtures, electrical power ducts, or cable trays shall be
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considered fully | oaded, and supplenental reinforcing or auxiliary support
steel shall be provided for these purlins.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: When vibration isolation is required, retain
appl i cabl e portions of the followi ng two paragraphs.

EE R R R R R R R R R R R R R R R R I R R R R I R

[ Duct supports shall be vibration isolated fromstructure at points
indicated. Refer to Section 15072, "Vibration Isolation for Ar
Condi ti oni ng Equi prent. "]

[Vibration isolators shall be provided in discharge ducting systemfor a
di stance not |ess than 50 feet 15 neter beyond the air handling unit.
Defl ection of duct and equi pnent mountings shall be coordinated.]

3.3.10 Fl exi bl e Connectors for Steel Mta

Ai r-handl i ng equi pnent, ducts crossing building expansion joints, and fan
inlets and outlets shall be connected to upstream and downstream conponents
by treated woven-cloth connectors.

Connectors shall be installed only after systemfans are operative and al
vi bration isolation mountings have been adjusted. Wen systemfans are
operating, connectors shall be free of winkles caused by msalignment or
fan reaction. Wdth of surface shall be curvilinear

3.3.11 I nsul ation Protection Angles

Gal vani zed 20-gage 1 millineter thick sheet, forned into an angle with a 2
inch 50 m|lineter exposed long leg with a 3/8 inch 10 nmillineter
stiffening break at outer edge, and with a variabl e conceal ed | eg,
dependi ng upon insul ation thickness, shall be provided.

Angl es shall be installed over all insulation edges term nating by butting
against a wall, floor foundation, frame, and sinmilar construction. Angles
shall be fastened in place with blind rivets through the protection angl e,
i nsul ation, and sheet netal duct or plenum Angles shall be installed
after final insulation covering has been applied.

3.3.12 Duct Probe Access
Hol es shall be provided with neat patches, threaded plugs, or threaded or
twi st-on caps for air-balancing pitot tube access. Extended-neck fittings
shal | be provided where probe access area is insulated.

3.3.13 Openings in Roofs and Walls

Bui | di ng openi ngs are fixed and equi pnent shall be provided to suit.
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3.4 FI ELD QUALI TY CONTROL
3.4.1 Fire Damper Tests

[ Operational tests shall be perfornmed on each fire danper in the presence
of the Contracting O ficer by enervating fusible link with [ocalized heat.
New | i nks shall be provided and installed after successful testing.]

3.4.2 Duct wor k Leakage Tests

Contractor shall conduct conplete | eakage test of new ductwork in
accordance with Section 15950, "Testing, Adjusting and Bal ancing." Tests
shal |l be perforned prior to installing ductwork insulation.

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Delete the followi ng paragraph and title if
i nspections are not required.

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

3.4.3 | nspection
[Ductwork shall be inspected in accordance with SMACNA DSI G ]
3.5 DUCTWORK CLEANI NG PROVI SI ONS

Open ducting shall be protected fromconstruction dust and debris in a
manner approved by the Contracting Officer. Dirty assenbled ducting shal
be cl eaned by subjecting all main and branch interior surfaces to
airstreans nmoving at velocities two tines specified working velocities, at
static pressures within maximumratings. This may be acconplished by:
filter-equi pped portable blowers which remain the Contractor's property;
wheel - nount ed, conpressed-air operated perineter |ances which direct the
conpressed air and which are pulled in the direction of nornal airflow and
ot her means approved by the Contracting O ficer. Conpressed air used for
cl eani ng ducting shall be water- and oil- free. After construction is
conplete, and prior to acceptance of the work, construction dust and debris
shal |l be renobved fromexterior surfaces. [SMACNA DSl G ]

3.6  OPERATI ON AND MAI NTENANCE
Contractor shall submt [6] [ ] copies of the Operation and Mai ntenance
Manual s 30 cal endar days prior to testing the medium high pressure ductwork
systens. Data shall be updated and resubmtted for final approval no |ater
than 30 cal endar days prior to contract conpletion

-- End of Section --
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